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® PLASMA DISPLAY PANEL. 

x-N . -«.„«ri«:*is a Dorous metal plate which 



of the porous metal plate is larger than those of *e 
back side, and the openings on ttie back side of he 
hots Lre Closed with a molten inorganic d.e^.ct;'C 
substance to seal them hermetically: hence a *.n 
Hgh?tnd easily-assembled plasma display panel .s 
provided. 
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Field of the Invention 

The present invention relates to a plasma dis- 
play panel. 



Background Art 

ft 

- - As a plasma display panel (hereinafter referred 
to as a POP), a direct-current type (DC type) PDP 
and an alternate-cun-ent type (AC type) PDP are 
' known. These POPs are further classified into a so- 
called mono-color type PDP using the emission of 
light by a discharge gas and a color type PDP in 
which a fluorescent substance is caused to emit 
visible light by ultraviolet rays generated by dis- 
charge. Although the following problems anse in 
both the color and the mono-color type POPs, they 
are significant particularly in the color type PDP. so 
the color PDP will be described mainly below. 

Although various methods of arranging POPs 
are known, an air-tight vessel containing a dis- 
charge gas. which is manufactured by sealing the 
peripheral portions of front glass and rear plates 
opposing each other with sealing glass in order to 
decrease the thickness of the structure, is fre- 
quently adopted. Commonly, inexpensive soda- 
lime glass is used for both the front and rear 

plates. ^ , _ 

In a color PDP having a large number of fine 
display cells, diaphragms are formed between the 
front and rear plates in order to prevent an erro- 
neous discharge or a blur of colors between ad|a- 
cent cells or to keep the difference between pres- 
sures inside and outside the panel, or as spacers 
for defining the distances between discharge elec- 
trodes A space surrounded by the diaphragms and 
the front and the rear plates functions as . one 
display cell. A fluorescent substance is deposited 
on the inner surface of each display cell to emit 
visible light of each individual color upon irradiation 
with ultraviolet rays generated by discharge. In the 
formation of the diaphragms, a thick-film formation 
technique that prints and calcines a dielectnc paste 
consisting of. e.g.. glass on the front and rear 
plates is used. In addition, methods using a porous 
metal plate have been proposed by the present 
inventors In Japanese Patent Application Laid-Open 
gazette Nos. 3-152830. 3-205738 and 4-19942. The 
present invention relates to a color PDP using this 
porous metal plate; 

In the color PDP having a large number of fine 
display cells capable of displaying images, a matrix 
cell arrangement in which cells and electrodes can 
be formed easily is generally adopted. It is conve- 
nient to form a number of cells at the intersections 
of linear row- and column-discharge electrodes 
formed in a matrix manner. Each group of the row- 
and column-electrodes Is a first or second elec- 



trode group, and a large number of cells can be 
selected independently of one another in these two 
electrode groups. Therefore, the types of first and 
second electrode groups are not particularly limited 
s as long as a number of cells can be selected. 

In the DC type PDP. linear cathodes are. 
formed on a front glass plate or a rear plate, and 
linear anodes are formed on a substrate opposing 
the cathodes, such that both the cathodes and the 
10 anodes are exposed to a discharge gas and cross 
each other with diaphragms between them. Alter- 
natively, the cathodes and the anodes can be 
formed on the same substrate to cross each other 
via a dielectric. An an-angement using an auxiliary 
IS discharge electrode in addition to the first and 
second electrode groups is also known. 

The AC type PDP is similar to the DC type 
PDP except that discharge electrodes are covered 
with a dielectric, so two linear electrode groups can 
20 also be formed in the AC type PDP. Write elec- 
trodes can be formed on the same substrate as the 
discharge electrodes via an insulating layer. In 
some DC type PDPs. one of a pair of electrode 
groups is fomied to cross the other via an insulat- 
25 ing layer, making the use of write electrodes un- 
necessary. There is another known arrangement in 
which the electrodes of one of a pair of discharge 
electrode groups covered with a dielectric are con- 
nected together in units of cells, and electrodes for 
30 selection, so-called write electrodes are used as 
exposed electrodes. 

A fluorescent substance is formed on a sub- 
strate opposing a substrate on which the cathodes 
or the discharge electrodes are formed. This Is 
as essential to prevent deterioration in the fluorescent 
substance due to positive ions generated by dis- 
charge. ^ , 

In the DC and the AC type PDPs. colored glass 
layers are sometimes formed on the front and rear 
40 plates in order to shield light and improve contrast 
External extracting terminals are also required. 

In these color PDPs, many of constituting ele- 
ments such as circuits are formed on the front and 
rear plates. Therefore, the color PDP is assembled 
4S by setting three primary components, i.e.. the front 
glass plate, the rear plate, and the diaphragm plate 
made of a porous metal plate to their respective 
predetemiined positions. That is. the thickness of a 
display portion of the color PDP is the sum total of 
50 the thicknesses of the front and rear plates on 
which the individual constituting elements are 
formed and the thickness of the diaphragm plate. 

When glass is used for the front and rear 
plates, a thickness meeting the dimensions of the 
65 glass plate required for panel formation is neces- 
sary for convenience in operation. As an example, 
thicknesses of 1 mm. 2 mm, and about 5 mm are 
required for diagonal dimensions of the display 
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portions of 6 to 10 inches. 10 to 20 inches, and 40 
inches or more, respectively. This thicl<ness of the 
rear plate' cannot be neglected in a flat display 
panel required to be light in weight and thin. 

In addition, the arrangement constituted by the s 
front and rear plates and the diaphragm plate re- 
quires two-time positioning, i.e.. the number of 
- times of positioning is larger than that in a POP 
constituted by the front and rear plates alone. That 
is. the number of times of positioning is increased io 
as the number of parts increases, and this dis- 
advantage is significant particularly in a color POP 
manufactured through cumbersome steps and hav- 
ing fine cells. 

At present, as described above, many prob- is 
lems are left unsolved in the conventional PDPs. 

The present invention has been made in con- 
sideration of the above conventional situations, and 
has as its object to provide a POP which is light in 
weight and thin and can be assembled easily. 20 

Description of the Invention 

The present inventors have made extensive 
studies to solve the above conventional problems zs 
and reached the present invention. 

That is, the present invention Is a plasma dis- 
play panel comprising a porous metal plate in 
which a plurality of holes for display cells are 
formed at positions corresponding to intersections 30 
at which a first linear electrode group and a second 
linear electrode group cross each other with a 
predetermined interval therebetween, and a front 
glass plate, wherein openings of the holes of the 
porous metal plate on the front surface side are 35 
larger than openings on the rear surface side, the 
openings on the rear surface side are covered with 
a molten material of an inorganic dielectric contain- 
ing glass and are thereby air-tightly sealed. 

The present invention will be described in 40 
more detail below. 

As the front glass plate, soda-lime glass for 
windows is prefenred because of its low cost. Al- 
though transparent glass materials consisting of 
other components are also usable, these glass 4S 
materials need be selected by taking into account 
thermal expansion compatibility with other materi- 
als and a heat resistance because there is a prob- 
lem of a large number of heat-bonding steps in 
addition to the problem of cost. so 

The porous metal plate as the characteristic 
feature of the present invention will be described 
next. 

The porous metal plate for forming the display 
cells is well-known as described in "Background ss 
Art" and its usefulness is also obvious. Since the 
porous metal plate is brought into tight contact with 
the front glass plate, a metal with a thermal expan- 



sion coefficient close to that of the glass substrate 
is selected. Preferable examples of the porous 
metal are a 42wt%Ni-6wt%Cr-Fe alloy and a 
50wt%Ni-Fe alloy, when the substrate consists of 
soft glass, and a 20wt%Ni-17wt%Co-Fe alloy and a 
42wt%Ni-Fe alloy, when the substrate consists of 
hard glass. Any of these exemplified metals is 
excellent in heat resistance and thermal oxidation 
resistance and causes only a small dimensional 
change falling within the range of measurement 
errors when heated up to 700 • C in the air. In 
addition, similar to general metals, the processabil- 
ity of each of these metals is high, so display cells 
with a pitch of 0.15 mm or less can be formed 
when a 0.1 -mm thick metal plate is processed by 
etching. Furthermore, since these metals are also 
excellent in mechanical characteristics, the oper- 
ability is high even for a metal plate with a thick- 
ness of 0,1 mm or less. 

It is convenient .to perform the. following pro- 
cessing for the metal plate in addition to the forma- 
tion of holes for the display cells: extending the 
metal plate to the periphery of a display portion to 
form a hole for exhaust or gas sealing or forming 
dot-like holes or a stripe structure for fixing or 
sealing the metal plate to the front glass plate. The 
former processing is convenient in connecting an 
exhaust pipe, and It is more preferable to form a 
groove in the surface of the metal plate on the 
glass plate side from this hole to a portion near the 
display portion because ventilation of gas can be 
performed reliably. The latter processing is effec- 
tive to increase an amount of an adhesive, thereby 
increasing the strength of adhesion or sealing. All 
these structures together with the holes for display 
cells can be formed at one time by using etching in 
the processing. Although these structures can be 
formed in a plurality of two-dimensionally divided 
metal plates, it is convenient to perform the pro- 
cessing In a single metal plate. 

The holes for display ceils are through-holes 
having substantially the same sizes arranged in a 
matrix manner, each having a larger opening on 
the display surface side and a smaller opening on 
the rear surface side, A large opening is required 
on the display surface side to perform display. The 
opening in the rear surface is preferably small for 
the purpose of air-tight sealing and need not be 
large. In order for electrodes formed on the rear 
surface to contact display cell spaces or when a 
printing technique is used in depositing a fluores- 
cent substance on the inner surfaces of cells, the 
rear-surface holes are required to suck an ink from 
the rear surface. The smaller the rear-surface 
holes, the larger the area for depositing a fluores- 
cent substance, and this results in a high lumi- 
nance. The use of the etching described above can 
easily form holes having upper and lower openings 
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with different sizes even in a single metal plate by 
using different mask patterns on the front and the 
rear surfaces.' It is also possible to form finer or 
more complicated cells by stacking a plurality of 
porous metal plates one atop the next, but the 
manufacturing cost is increased compared to that 
when a single metal plate is used. 

It is preferable to cover at least a portion of the 
surface of the porous metal plate with an inorganic 
dielectric. In this case, one of electrode groups can 
, • be formed on the rear surface of the porous metal 
plate by using the coated dielectric. This electrode 
group is a cathode, an anode, an auxiliary dis- 
charge electrode, or the like in the case of a DC 
type POP. and a discharge electrode, a write elec- 
trode, or the like in the case of an AC type POP. 
including interconnections of these electrodes. 
These electrode portions are also formed on the 
inner surfaces of the rear-surface openings in the 
porous metal plate so as to contact the display cell 
spaces. Preferably, the small-opening portions in 
the rear surface are filled with an electrode ma- 
terial. An insulating layer required for forming the 
electrode group, external terminals, and the like 
can also be formed on the rear surface. It is also 
known to those skilled in the art to use the porous 
metal plate constituting the diaphragm plate as a 
common electrode for a plurality of cells. Examples 
are an auxiliary discharge electrode covered with a 
dielectric in a DC type PDP and a common dis- 
charge electrode in an AC type PDP. It is of course 
possible to form other circuits on the surface of the 
porous metal plate on the glass substrate side. To 
prevent these circuits from shorting, therefore, the 
circuits are formed after the porous metal plate is 
coated with the dielectric. When prevention of short 
circuits of a plurality of electrodes formed on the 
glass substrate is also taken into account, it is 
desirable to coat substantially the entire surface of 
the porous metal plate with the dielectric. This 
dielectric coating method Is described in detail in 
the patent applications described above and Japa- 
nese Patent Application Laid-Open Gazette No. 4- 
147535. The use of a glass-containing inorganic 
dielectric capable of easily forming a dense layer is 
preferable in order that the dielectric be not short- 
circuited with the electrodes formed on it. 

Well-known thick-film or thin-film formation 
techniques are applicable as the fnethod of forming 
color PDP constituting elements, such as circuits, 
on the porous metal plate. These techniques are 
described in detail in Japanese Patent Application 
Laid-open Gazette No. 5-159706 proposed by the 
present inventors. 

The characteristic feature of the present inven- 
tion is the nonuse of a rear plate. That is. a 
conventional cell diaphragm also serves as a rear 
plate. Therefore, the holes in the rear surface of the 



porous metal plate must be air-tightly sealed. 

An inorganic substance containing glass is 
used for this air-tight sealing. This sealing material 
may be either glass or a composite substance of 
5 glass and a metal or glass and ceramic. Glass may 
be amorphous glass or vitrified glass which 
precipitates crystals at a specific temperature. Ox- 
ide-based glass is preferred for easy melting of 
glass in the air. The sealing temperature is within 
10 the range over which POP circuits formed in ad- 
vance are not damaged and is higher than the 
temperature at exhaust or the temperature at which 
the periphery of the PDP is sealed. In the present 
invention, the sealing temperature is preferably 
;5 450 'C to 750 'C. and more preferably 550 'C to 
700 'C. The thermal expansion of the sealing ma- 
terial is adapted to that of a material to be sealed. 
A number of such sealing materials, such as glass, 
are known and can be selectively used. 
20 The use of these materials in the form of a 

powder is preferred for convenience in processing. 
A material formed by kneading a solid powder with 
a liquid vehicle can be easily coated or printed. 
This liquid vehicle is generally prepared by dissolv- 
25 ing a resin in a solvent and functions to coat a 
powder at a predetermined position and temporar- 
ily fix it to that position. The liquid vehicle is 
scattered away at a temperature of drying or seal- 
ing processing. 
30 The small holes In the rear surface of the 

porous metal plate are covered with the sealing 
material from the rear surface side. As a result, 
recessed portions are formed on the display sur- 
face side. In this case, penetration of the sealing 
35 material into the display cells having wider interiors 
than those of the small holes in the rear surface is 
unpreferred. This is so because the effective dis- 
play portion is decreased or a fluorescent sub- 
stance deposited inside the cells is contaminated. 
40 The size of the small holes is important to obtain 
the above state when the small holes are covered 
"with the sealing material. Although the small holes 
can be filled with a material other than the sealing 
material, this filling can be performed by simple 
45 coating. The size of the small holes, particularly the 
minimum width of the small holes is preferably 300 
ixm or less. If the minimum width Is larger than 300 
um, the coating material easily spreads out into the 
display cells to make Riling of the small holes 
50 difficult In addition, if the holes are large, the 
sealing material must be coated thick in order to 
keep the difference between pressures inside and 
outside the PDP. This not only wastes the material 
but interferes with the formation of a thin POP. The 
55 size of particles of the coating material is prefer- 
ably large in order to fill the holes, but a smaller 
size Is advantageous for the purpose of fine pat- 
tering. In the present invention, the average particle 
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size of a sealing material, such as a glass powder, 
is preferably 5 to 30 um. It is also possible to use 
a composite material of glass and a conductive 
substance as the sealing material so that the ma- 
terial can also be used as an electrode. 

BRIEF DESCPIPTIQN OF TH E DRAWINGS 

Fig 1 is a schematic plan view for explaining 
one embodiment of a POP according to the 
present invention; 

Fig. 2 is a schematic sectional view taken along 
a line X -X' in Fig. 1: 

Fig. 3 is a schematic sectional view taken along 
a line Y - r in Fig. 1; and 
Figs 4A and 4B are partial schematic plan and 
sectional views, respectively, for explaining an- 
other circuit configuration on a front plate ac- 
cording to the present invention. 
Referring to Rgs. 1 to 4B. reference numeral 1 
denotes a front glass plate; 2. a porous metal plate; 
3. cathodes; 4. anodes; 5. interconnections; 6. ter- 
minals; 7. a notched stripe portion; 8. dot-like small 
holes; 9. low-melting sealing glass; 10. an exhaust 
hole* 11 a groove; 12, a diaphragm; 13. a coating 
layer; 14. a fluorescent substance; 15. a common 
discharge electrode; 16. a scanning discharge elec- 
trode; 17. an insulating layer; and 18. an MgO 
protective layer. 

DESCRIPTION OF THE PRE FERRED EMBODI- 
MENTS 

The embodiments of the present invention will 
be described In more detail below. 

Formation of POP 



size with 40 parts by weight of a liquid vehicle 
prepared by dissolving 15 wt% of ethylcellulose in 
butyl carbitol acetate. An Ag paste was printed to 
have a thickness of approximately 6 um on ttie 
5 filled small holes and the rear surface of the porous 
metar plate, forming one electrode group. There- 
after, a glass paste of tine same system as tine 
filling ink was printed to have a thickness of about 
50 u.m so as to cover the portion of the small 
10 holes, thereby sealing the small holes. This glass 
coating layer ensures the air-tight sealing of a 
display portion and at the same time serves as an 
insulating protective layer of the conductor layer. 
The firing temperature for the filled ink. Ag. and the 
T5 glass paste is 600 •C. so these materials do not 
deform at a sealing temperature of 480 • 0 for low- 
melting seal glass to be described below. 

The. non-sealed surface of tine porous metal 
plate thus formed was aligned with a predeter- 
20 mined position of the front glass plate, and the four 
peripheral sides of tiie display portion were sealed 
with the low-melting seal glass, thereby forming a 
POP. Note thai formation of circuits and the like not 
described above was performed by applying a 
25 thick-film formation technique, the fluorescent sub- 
stance was calcined at 500 -C. and the other ma- 
terials were calcined at 550-0 to 590 -C. An ex- 
haust pipe was connected to the exhaust hole of 
the POP. a predetermined discharge gas was filled 
30 after exhaust was performed, and then the exhaust 
pipe was chipped off. After aging was performed, a 
normal light emission was confirmed. 

Note that known methods were used in steps 
except for tiiose described above. 

35 

Example 1 



Soda-lime glass for windows was used as a 
front glass plate, and a porous metal plate was 40 
made by etching a 0.15-mm thick 42wt%N,- 
6wt%Cr-Fe alloy plate. An SiOs-BzOa-PbO-AbOa- 
ZnO glass powder was electro-deposited by using 
the porous metal plate as an electrode and fusion- 
bonded at 650 -C. thereby covering substantially 4S 
the entire surface of tiie porous metal plate with a 
dense dielectric. The thickness of the dielectnc 
was approximately 10 txm. Small holes formed in 
the rear surface were square holes about 130 am 
wide and each hole was formed in a substantially so 
central portion of a display cell. The thickness of 
this portion was about 60 um. The ink to be 
explained below was filled Into these small holes 
by squeezing. That is. the Ink was formed by 
kneading a total of 100 parts by weight of 35 wt/o 55 
of an Si02-B203-PbO-Al203-ZnO glass powder 
about 10 um in average particle size and 65 wt% 
of an Au powder about 0-6 um in average particle 



Fig. 1 is a schematic plan view showing the 
POP viewed from the rear surface side. Fig. 2 Is a 
schematic sectional view taken along a line X - X* 
In Fig. 1 . and Fig. 3 is a schematic sectional view 
taken along a line Y - Y' in Rg. 1. In Figs. 1 to 3, 
common reference numerals are used, so ttie 
same reference numerals denote the same parts. 

A front glass plate 1 had a length of 380 mm. a 
width of 510 mm. and a ttiickness of 2.4 mm. and 
Ag interconnections 5 of about 5 um tiiick were 
formed on the front glass plate 1. The width of 
each interconnection in a display portion was 120 
um. the width of each terminal 6 was 350 um. and 
the pitch of both the interconnections and the ter- 
minals was 750 um. A paste of a conductive oxide 
powder consisting of Lao.7Sro.3Mn03 was coated to 
have a thickness of approximately 6 um and a 
width of 140 um on interconnections of the display 
portion, thereby forming cathodes 3. 

A porous metal plate 2 had a length of 400 mm 
and a width of 490 mm. A notched stripe portion 7 
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was formed on each side portion in the longitudinal 
direction of the porous metal plate 2. and the rear 
surface of each stripe portion 7 was thinned by 
half-etching. Dot-like small holes 8 were formed in 
the side portions in the lateral direction of the glass 
plate at positions facing glass, and portions around 
the small holes 8 on the display surface side were 
half-etched. These half-etched portions are portions 
for coating low-melting glass 9 (not shown in Fig. 
1) for sealing the whole POP. An exhaust hole 10 
' was formed between the coating portions and the 
display portion, and the peripheral portion including 
the exhaust hole of the display portion on the 
display side was half-etched, thereby forming a 
grove 1 1 . These half-etched portions are Indicated 
as hatched portions (Rg. 1 ). 

As the arrangement of display cells, substan- 
tially rectangular cells each having a longitudinal 
. pitch of 750 um and a lateral pitch of 250 um were 
arranged in a matrix manner. The widths of a 
diaphragm portion 12 were about 150 um in the 
longitudinal direction and about 80 um in the lateral 
direction. The number of cells was 480 (rows) x 
1 ,920 (columns). 

An electrode group on the rear surface of the 
porous metal plate 2 was constituted by anodes 4 
formed by filling carbon in the small holes. Ag 
interconnections, and ternrtinals (these components 
are not shown In Rg. 1 except for the terminals). 
Each interconnection had a width of 170 um, the 
Interconnections had a pitch of 250 um. and every 
other interconnection was extended to the upper or 
the lower portion and connected to a terminal with 
a width of 250 um and a pitch of 500 um. The 
entire display portion including the small holes 
constituting the anodes was covered with a coating 
layer 13 (not shown in Rg. 1) consisting of a glass 
paste and was thereby air-tightly sealed. 

Red (R), green (G). and blue (B) fluorescent 
substance 14 was coated on the inner surfaces of 
the holes on the display surface side of the porous 
metal plate such that the cells of these three colors 
were striped. 

A sealed gas used was He-Xe (5%) at a pres- 
sure of 350 Torr. 

The POP thus manufactured was of a DC type, 
and the thickness of the display portion was ap- 
proximately 2.7 mm. 

- Example 2 

Rgs. 4(a) and 4(b) are views showing the cir- 
cuit configuration on a front glass plate. In which 
Rg. 4A is a partial schematic plan view showing 
one display cell, and Rg. 4B is a sectional view 
taken along a line Z - Z' in Rg. 4A. Diaphragms 12 
are also illustrated. Each interconnection 5 con- 
nected to a terminal consisted of Al had a thick- 



ness of about 1 um and a width of 50 um. A 
common discharge electrode 15 and a scanning 
discharge electrode 1 6 were formed to cover these 
interconnections 5. These electrodes were trans- 

5 parent conducting films of an In-Sn oxide about 0.6 
um thick. These electrodes 15 and 16 opposed 
each other with a 40-um wide zigzag interval be- 
tween them. The interconnections 5 and the elec- 
trodes 15 and 16 were formed and patterned 

70 through sputtering and etching. The interconnec- 
tions of the common discharge electrode were con- 
nected together outside the screen. An insulating 
layer 17 about 40 um thick consisting of transpar- 
ent glass was coated, and an MgO protective film 

75 18 with a thickness of approximately 0.2 um was 
coated on the insulating layer 17 by sputtering. The 
electrodes formed on the rear surface of the po- 
rous metal plate served as write electrodes. Any 
other arrangement was the same as that of Exam- 

20 pie 1 . 

The PDP thus manufactured was of an AC 
type, and the thickness of the display portion was 
approximately 2.7 mm. 

25 Example 3 

A front glass plate had a length of 180 mm, a 
width of 240 mm. and a thickness of 1.1 mm. and 
Al interconnections about 1 um In thickness were 
30 formed on this front glass plate. The width and 
pitch of each interconnection In the central portion 
of a display portion were 50 um and 300 um. 
respectively, and every other interconnection was 
extended to the right or the left and connected to a 
35 terminal with a width of 300 um and a pitch of 600 
um. A conductive oxide consisting of 
Lao.zSro.aMnOa was coated to have a thickness of 
about 0.6 um and a width of 210 um on intercon- 
nections in the display portion, thereby forming 
40 transparent cathodes. The cathodes and the inter- 
connections were formed by sputtering and pat- 
terned by etching. 

The dimensions of a porous metal plate 2 were 
a length of 200 mm and a width of 220 mm. As the 
45 arrangement of display cells, square cells were 
arranged in a matrix manner with a pitch of 300 um 
in both the row and the column directions. The 
width of a diaphragm portion was approximately 90 
um. The number of cells was 480 (rows) x 640 
50 (columns). No fluorescent substance was coated on 
the display portion. 

A sealed gas used was Ne-Ar (0.5%) at a 
pressure of 250 Torr. 

The other arrangement was substantially the 
55 same as that of Example 1. The PDP thus manu- 
factured was of a DC type, and the thickness of the 
display portion was about 1.4 mm. 



BN SOOC ID* 0690aBa A1.L> 



11 




EP 0 580 868 A1 



As is apparent from the above examples, the 
color POP of the present invention can be applied 
to various types of POPs, and particularly thin 
PDPs can be obtained. For example, the thickness 
of the POP can be decreased by about 2.4 mm in 
Examples 1 and 2 and about 1.1 mm in Example 3 
from those of conventional PDPs. It is also obvious 
that positioning need only be performed once. 

As is apparent from the above description, 
since no conventional rear plate Is used in the 
present invention, a PDP which is light in weight 
and thin and can be assembled easily can be 
obtained. In addition, the weight of each PDP ob- 
tained by the present invention can be decreased 
by. the weight of one rear plate. Furthermore, the 
number of times of positioning is decreased as 
compared with those in conventional structures be- 
cause the number of components is small. 

Claims 

1. A plasma display panel comprising a porous 
metal plate in which a plurality of holes for 
display cells are formed at positions corre- 
sponding to Intersections at which a first linear 
electrode group and a second linear electrode 
group cross each other with a predetermined 
inten/al therebetween, and a front glass plate, 
wherein openings of said holes of said porous 
metal plate on the front surface side are larger 
than openings on the rear surface side, the 
openings on the rear surface side are covered 
with a molten material of an inorganic dielectric 
containing glass and are thereby air-lightly 
sealed. 

2. A panel according to claim 1, wherein at least 
a portion of the surface of said porous metal 
plate is covered with an inorganic dielectric, 
and one of said electrode groups is formed on 
the rear surface and the dielectric coated on 
the inner surfaces of the openings on the rear 
surface side. 

3. A pane! according to claim 1 or 2. wherein a 
minimum width of each opening on the rear 
surface side of said porous metal plate is not 
more tiian 300 um. 

4, A panel according to any one of claims 1 to 3, 
wherein said porous metal plate is formed of a 
single metal plate in a plane including a dis- 
play portion and a peripheral portion of the 
display portion, and a hole for exhaust and gas 
sealing is formed in the peripheral portion. 

5, A panel according to any one of claims 1 to 4. 
wherein a dot-like or stripe structure for fixing 



or sealing said metal plate to said front glass 
plate is formed in the peripheral portion of the 
display portion of said porous metal plate. 

5 6. A porous metal plate having through-holes ar- 
ranged in a matrix manner and having substan- 
tially the same size, wherein openings of said 
holes on the display surface side are larger 
than openings on the rear surface side, the 

10 smaller openings have a minimum width of not 

more than 300 um and are air-tightly sealed 
with glass or an inorganic substance containing 
glass, and recessed portions are formed in the 
larger openings on the display surface side. 
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